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WHAT IS CLAIMED IS: 



1. A method oi\forming metallization patterns on a block of dielectric 
material comprising the steps of: 

forming a dielectric block having a surface area including at least one 

planar surface^ 
encasing the entire suriS^ce area of s^ 
metal; and 

ablatively etching unwanteii\conductive metal from said at least one planar 
designated surface areaW said dielectric block to form at least some 
desired metallized circui\pattems. 




id aielectric block with a conductive 
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2. The methdd of claim 1 further comprising the step of forming said 
dielectric block of a ceraiSmic. 

3 . The method of \laim 2 wherein the step of encasing the entire surface area 
of said dielectric block with a conductive metal further comprises the steps of 

using an electrica^y conductive metallic paste as said conductive metal; 
and 

solidifying said coniiuctive metallic paste into a metallic material. 



10 4. The method of claimU furthep''c^pi;if&infe the step of heat treating said 

conductive metal prior to said ablative «ching ta cause adherence of said conductive 
metal to said dielectric block. 

5. The method of claim 2\ fiirthejf compri^g the step of heating said 
15 ablatively etched ceramic dielectric bidcks in an^ambient atmosphere to increase the 
"Q" of said ceramic dielectric block. 



20 



6. The method of claim 1 further comprising the step of using a laser beam 
to ablatively etch unwanted metal and forrif said desired metallized circuit pattern as 
a circuit for receiving RF signals. 



25 



7. The method of claim 1 wherein the step of ablatively etching unwanted 
metallic material also removes a portion of saidyielectric block to a depth suflBciently 
below said at least one planar surface to form a\trench to electrically isolate adjacent 
metallic areas formed by said ablative etching. 
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A method of forming RF cer^mto. filters comprising the steps of: 

(1) coating the entire\extemal suf^c^area of a ceramic dielectric block 

with a conductiveVietal; 

(2) causing said conductiVe metAI to adheife to said ceramic block; and 

(3) ablatively etching unwWea conducive metal and a corresponding 

portion of said ceramic block fi-oni a designated surface area of said 
coated ceramic block ^o form desired metallized filter circuit 
patterns. 
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9. The method of claim 8 further comprising the steps of: 

ablatively removing a portion of said ceramic block and corresponding 
conductive metal to form a trench having a predetermined depth and 
width sufficient to eflFectively isolate at least some conductive 
metallic areas adjacent said filter circuit patterns and to establish a 
predetermine^ capacitive coupling between adjacent metallic areas; 
and 

forming input and ^utput terminals on a surface area of said coated 
ceramic block \for coufmng eliM:trtcal signals to said desired 
metallized circui^filter patterns 

10. The method of claim 9 farther comprising the stjfeps of: 

(4) coupling an input signal to said input te 

(5) monitoring an output signal /at said cni^put terminal to determine at 
least one electrical characteristic ofsaid ablated ceramic block filter; 
and 

(6) repeating the steps (1) thr^Kigh (5) until at least one desired electrical 
characteristic of said filter is obtained. 
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11. 



The method of claim 10 further comprising the step of: 
(7) manufacturing predeterminedVjuantities of the ceramic block filters 
having the desired electrical oharacteristic. 
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12. The method of claim 1 1 further comprising the steps of; 



(8) heating each of said man 

(9) utilizing an ambient atm 



ired ]:eramic blocks; and 
sphere during said heating of said ceramic 



blocks to increase the "Q" of S2ud ceramic blocks. 
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13. A method of forming an RF filter comprising the steps of: 

forming a block of oielectric material having multiple surfaces including 

at least one planar sjif 
coating a layer of electrically co/uluofive metallic material on all of the 

multiple surfaces of said blpck of dielectric material; and 
ablatively removing trenches oi selected areas of dielectric material and 
metallic material fi'oVi at least / portion of said at least one planar 
surface to form an ef^ctric^KRF filter pattern of conductive metal 
providing a predetermined filter fi-equency response. 
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The method of claim 13 further comprising the step of: 
forming said trenches in said selected areas with a predetermined depth 
below said planar surface of said at least one of said dielectric block 
surfaces andWith^-^preaetermm width; the depth and width of 
said trenches establishind luency response of said filter. 



The method of claim r3 further including the step of: 

ablatively removing metallic miterial and corresponding dielectric material 
from at least one x)f said^eramic block surfaces to form a first 
terminal as an inputy terminal and a second terminal as an output 
terminal. 
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16. A method of forming a duplexer circuit for an RF transmit/receive circuit 
comprising the steps 

forming a Block of dielectric material having multiple surfaces including 

at lea^ one planar surface; 
adhering a layer of electrically conductive metallic material on all of the 

multipleyurfaces of said block of dielectric material; 
ablatively removing a first selected area of metallic material and 
corresponqmg dielectric material fi-om said at least one planar 
surface to first predetera^ed ^whs and widths to form a first 
10 electrical filter ckcuit pattfeni of /electrically isolated conductive 

elements havmg a first predeternmed mter fi-equency response; 
ablatively removing a second different selected area of metallic material 
and corresponding dielecttic material Aom said at least one planar 
surface to second predetermined elepths and widths to form a 
15 second electrical filter circuit pattern of electrically isolated 

conductive element)} having a second predetermined filter fi-equency 
response; and 

forming a first terminal asW input terminal and a second terminal as an 
output terminal, said first and second terminals being formed on at 
20 least one of said blocW surfaces by removing surrounding metallic 

material and corresponding ceramic material sufficient to electrically 
isolate said input and said output terminals firom the surrounding 
electrically conductive material. 



25 



25 



10 



17. The method of claiiA 16 further comprising the steps of: 

forming a third terminM on at least one of said block surfaces by removing 
said metallic material and/corr^sponding dielectric material in an 
area surrounding 3aid-lliird term naLsu^cient to electrically isolate 
said third termin)^ from the/^rro>inding conductive metallic 
material; 

said third terminal coupling an antenna to said firsr and second filters; and 
electrically coupling said first input termiiu/and said second output 
terminal to respective ones of said/&rst and second filter circuits, 
said third terminal and to Wd first and second electrical filter circuit 
pattern elements forming a duplexer for transmit/receive RF 
communications. 
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18. An RF filter comprising: 

a block of dielectric material having multiple surfaces/including at least 

one planar surface; 
a layer of electrically conductive material adhered tc^ all of the multiple 

surfaces of said block of dielectric material; 
a ground plane formed by at least one of said elejjbtrically conductive 

surfaces; 

an electrical filter circuit pattern of multiple conductive elements being 
formed in said layer of electrically conductiye material on at least 
said one planar surface; 
wherein said circuit pattern comprises: 

a trench at least partially surrounding dkch of said conductive 
elements, said trench comprising repessed areas that extend 
through said conductive material /and into corresponding 
dielectric material, said trenches having a predetermined shape 
determining the coupling capacitance bstween said conductive 
elements and said ground plane, j^cr coupling capacitance 
determining an operating charaqtp^ d^aid filter. 
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19. The RF filter of claim 18 wherein said predetermined shape of said 
trenches comprises predetermined depths and widths of saicy recessed areas. 



20. The RF filter of claim 19 wherein said trenpcB ^ fbrmea by ablatively 
removing said conductive material and correspondingpielectric material to said 
predetermined depths and widths. / 
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21. A duplexer for an RF receiver/transmitter unit comprising: 

a block of dielectric material l eaving multiple surfaces including at least 

one planar surface; 
a layer of metallic material coating all of the multiple surfaces of said 

block of dielectric material; 
a ground plane formed by at least some of said metallic surfaces; 
an RF receiver filter being formed in a first area of said at least one planar 
surface, and comprising: 

first plurality of conductive element^; 
a Grst trench completely surrounding at least some of said 

conductive elements to electrically isolate them; 
each first trench having a predetermined shape and 
comprising recessed areas having a predetermined depth 
and width and that extend tltfough said metallic material 
and into corresponding dielectric material; and 
a first capacitive coupling between said nrst plurality of conductive 
elements and said ground plane that is determined by the depth and 
width of said recessed areas; 
said first capacitive coupling determining the operating firequency of said 
RF receiver filter; 

an RF transmitter filter formed in a second| different area of said at least 
one planar surface, and comprising: 

a second plurality of conductive elements; 
a second trench completely siHmiading at least some of said 



second plurality of 
isolate them; 
said second trenches having 



iding 

ive elements to electrically 



a predetermined shape and 



comprising second rec essed areas having a second 
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predetermined depth and width that extend through said 
metallic material and into corresponding dielectric 
material; and 

a second capacitive coupling between said second Plurality of conductive 
elements and said ground plane that is detfermined by the second 
predetermined depth and width of said second recessed areas; 
said second capacitive coupling determining thje operating frequency of 

said transmitter filter; 
first and second terminals formed on at least/one surface of said coated 
dielectric block for coupling RF signals to respective ones of said 
receiver filter and said transmitter filter; and 
a third terminal for receiving an antenna cj^j^egtidn, said third terminal 
being electrically coupled to said reaver filter and said transmitter 
filter for conveying RF signals between said antenna and said RF 
receiver and said RF transmitter. 



• 



22. The RF duplexer of claim 2 1 wherein trenchs are formed by ablatively 
removing said metallic material and said coiresm^ material to said 

predetermined depths and widths. 
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23 . An RF filter comprising: 

a dielectric block having at least one planar si/rface; 
a layer of electrically conductive material disposed on at least a portion of 

said dielectric block planar surface; 
a ground plane formed on at least one othe(r block surface; 
a pattern of dielectric material forming Electrically conductive circuit 

elements on said dielectric block /planar surface by electrically 

isolating said electrically conductive circuit elements fi'om each 

other and fi'om said ground plane; I 
said electrically conductive circuit elemei^ts having a first elevation above 

said dielectric block planar surfac 
at least one ablatively etched trench fjb|jiiing at least a portion of said 

pattern of dielectric material that^ect^ally isolates said electrically 

conductive circuit elements; 



said trench extending into said 
predetermined depths below 



lelectric material one or more 
said dielectric planar surface to 



electrically isolate said elertrical circuit pattern elements. 
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24. The filter of claim 23 wherein: 
at least 10% of said trench portion is formed by ablatively etching said 

pattern of dielectric material to electrically isolate said electrical 
circuit pattern elements. 

25 . The filter of claim 23 wherein: 
said trench portion of said patterh of dielectric material electrically 

isolating said electrical circuit pattern elements is preferably in the 
range of fi"om about 70% p about 90% thereof 



26. The filter of claim 23 wherj^ln/said trenches are formed by ablatively 
removing said metallic material and saiH dielectric material to said first and second 
predetermined depths and widths witlya laser beam. 
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